Materials in Spanish Design  by Mas, Luis Cabedo et al.
 Procedia - Social and Behavioral Sciences  116 ( 2014 )  2876 – 2880 
1877-0428 © 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and/or peer-review under responsibility of Academic World Education and Research Center.
doi: 10.1016/j.sbspro.2014.01.672 
ScienceDirect
5th World Conference on Educational Sciences - WCES 2013 
Materials in Spanish design 
Luis Cabedo Mas a 1, Raúl Izquierdo Escrig a, José Gámez-Pérez a, Julia Galán Serrano a 
aDepartment of Industrial Systems Engineering and Design (ESID) Univesitat Jaume I, Av. Vicent Sos Baynat, s/n, 12071 Castellón, Spain 
Abstract 
This work presents the results of a project carried out during the last academic year (2011/2012) with students in the first year of their Industrial 
Design and Product Development Engineering undergraduate studies at Universitat Jaume I (Castellón, Spain). It was an educational project 
focused on coordinating two subjects from the first year of the above-mentioned degree, namely, Materials I and Artistic Expression I. In this 
project, students had to work in groups on an assignment dealing with the materials used by renowned Spanish designers in some of their 
designs. The design was chosen by the students themselves. Each group was then asked to develop a Google Site about their chosen product, 
where they were to post the information about that product, the type of material used for each of the parts the product consists of, and the effect 
that choice of materials has had on the novelty of the design. 
1. Introduction 
Teaching must not be understood as something that involves merely transmitting some knowledge and a few methods, but rather 
as an activity aimed at enhancing and developing the individual’s capacity for reasoning and judgement. It is therefore more 
accurate to consider such activities in terms of the well-known teaching–learning dichotomy. This activity is, moreover, directly 
related with the job of training professionals who are able to provide an effective answer to the needs and problems pose d by 
society in general. 
Since these needs are dynamic, in this training process students have to be given guidelines that allow them to keep themselves 
up to date and aware of the changes that take place in technology, society, and so forth. At the same time they must be able to 
adapt to them by continuing with that on going learning process once they are actually working as professionals. 
The work described here is part of the Bachelor’s Degree in Industrial Design and Product Development, which is above all an 
engineering course and thus focuses on enhancing students’ training in technical aspects, but in combination with the artistic 
aspects required by professional designers. Its intention is to prepare the future graduate to design and develop new products (in 
addition to improving existing ones) in both their formal and aesthetic and their technological aspects. 
Hence, training must be planned with a multidisciplinary approach that combines aspects ranging from mechanics to historical, 
cultural and aesthetic knowledge, including materials resistance and science, the study of electrical components, environmental 
issues, graphic engineering, artistic representation, business and market management, ergonomics or model and prototype 
development, to name but a few examples. 
Therefore, if students generally have a rather scattered, fragmented vision of the contents of the different subjects and the 
possible relationships among them, this loss of perspective becomes even more pronounced in a context like the one that has been 
taken as the basis for this study, where a wide range of very different subjects have to coexist. 
Furthermore, as a final point to help contextualise this work, it is also necessary to take into account the characteristics of the 
students who are going to participate in it. In this regard, students usually tend to be pragmatic and focus the greater part of their 
efforts on reaching immediate goals (such as passing the subject), rather than gaining further knowledge or going into their 
training in greater depth. All this is made worse by the fact that students, as a rule, feel attracted to subjects with contents that are 
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practical or which they can associate more closely to activities that they are familiar with or may have carried out some time in the 
past. 
This can mean that their views of certain subjects may vary widely and especially so in a course in which there is such an 
important degree of diversity from one subject to another. 
In any case, since this study focuses on subjects that are included early on in the curriculum (second semester of the first year), 
students see these subjects as new disciplines. And this novelty helps to magnify the image of disjointedness that students in that 
moment still have of the different elements that make up their curriculum. 
This is, in fact, the reality that was taken as the basis on which to develop the educational project that has led to this study: i.e. 
students were to carry out a joint design project in which the knowledge and competencies acquired in one subject reinforced those 
gained in others. By so doing the aim is to do away with that fragmented view of contents, subjects and the relationships among 
them. 
Hence, the subjects Materials I and Artistic Expression I, two subjects from their curriculum that are taught at the same time but 
which are apparently very different in terms of syllabus and contents, were coordinated. With this objective in mind, students were 
to work in groups to study the materials used by Spanish designers in a design of their choice. 
In the subject Materials I, the importance of materials in the design of an industrial product is stressed and particular emphasis is 
placed on how using them can amount to a novel aspect of the product. The expressiveness, that is, the characteristics of the 
materials used in a design, is often what turns it into a reference. The aim of all this is to make students aware of the importance of 
materials science in their training, above all given the fact that most of them do not realise how important this subject is until they 
find themselves face to face with a real product design project. Likewise, the course is also intended to familiarise students with 
the materials that are most commonly used in product design, as well as with the opportunities that these materials offer from not 
only a theoretical but also an aesthetic and even artistic point of view. 
The subject Artistic Expression I, on the other hand, focuses on the presentation (at a professional level) of the design that has 
been chosen (because of the materials it is made of) in the subject Materials I. 
It is therefore a coordinated design project that consists in choosing a design, learning to value the aesthetics, functionality and 
qualities of its materials, and presenting that design at a professional level. This kind of project involving coordination between 
different subjects is of great value to students in courses where they have to acquire a certain amount of interdisciplinary 
knowledge (which may be technological, aesthetic and artistic) that allows them to design an industrial product. Additionally, such 
projects also make it possible to relate the different fields of knowledge covered by them, so that students find it easier to integrate 
the different concepts and know-how that enable them to acquire the professional competencies they will need as industrial 
designers. In any event, this study focuses on the aspects corresponding to the subject Materials I. 
Finally, in developing the project that led to this study, the aim was also to provide students with experiences that could help 
them implement their training in cross-curricular aspects, such as working in groups, searching for, managing and presenting 
information, and structuring and organising contents that have to be put on display.  
Therefore, this educational project attempted to satisfy three main goals: 
a) To raise first-year students’ awareness of the interdisciplinary nature of their future profession by coordinating, within a single 
activity, two of their subjects that are apparently the farthest apart in terms of their curricula and contents. 
b) To raise students’ awareness of the importance of Materials Science in their education as Design and Product Engineers, since 
many of them do not become aware of this until they have to deal with a real product design project.  
c) To acquaint students with the most common materials used in product designs, as well as with the opportunities these materials 
offer from a technical, aesthetic and artistic point of view. 
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2. Methodology 
2.1. The project 
The methodology chosen for this project involved working in groups, each having an average of 6 members. The members of the 
groups were chosen by the lecturers at random from among the students enrolled in the subject; the only thing taken into account 
during selection was to ensure that groups had the same number of repeat students.  
It should be noted that this project was set for the first three weeks of the semester, since the aim of the work is to focus the 
subjects within a curriculum and not to conduct a study on each particular syllabus. In addition, this study should require an 
average of 10 hours' work by students and will count as 10% of the final mark for the subject. 
In the first phase of the project, students were given a list of widely acclaimed Spanish product designers who have designed 
products that can be of interest in this project. Each group of students was asked to select a design product that can be considered 
novel or important owing to the material used in it. They had to discuss the reasons (technical, formal, emotional, etc.) why they 
thought the designer of that product had chosen that particular material. Once the groups of students had made their choice, they 
met up with the lecturer of the subject in office hours to explain the product that they had selected and the reasons underlying that 
choice. 
Then, once each group had agreed on its design, they were asked to carry out an exhaustive search for information about it, so as 
to be able to identify its main parts as well as the materials used to manufacture them. They were also asked to analyse the 
properties of each of the materials employed and to justify why the designer had chosen that material for that specific application. 
Since the assignment was to be carried out at the beginning of the semester, students were told to do this intuitively. Similarly, the 
third stage was to ask them to reflect on the effect that this choice has had on the novelty of the design and to discuss whether they 
thought it was well suited for that particular case or whether they would consider using some other material. 
Lastly, they had to produce a virtual space (a Google Site) where they could store all that information about the chosen product, 
i.e. data about the different parts that make up the design, the type of material employed in each of those parts, and how that 
choice has affected the novelty of the design. In this way students are also encouraged to become familiar with and use tools based 
on the new information and communication technologies. Since its foundation, this has been a firm commitment of the Universitat 
Jaume I and it is an activity that future graduates are likely to find useful in today’s communication society. 
As has already been pointed out above, the virtual space utilised for this study was Google Site. This tool is especially well suited 
to this kind of work, since it is very user-friendly and thus easy to handle and edit. Moreover, it can be accessed from any 
computer (it does not require any additional software application), editing and visualisation permissions can be managed easily, 
and it also allows the use of templates. Thus, the lecturers produced a template for the page of each design, as well as for each 
designer. The members of each group were granted editing permission so they could modify their corresponding pages, while the 
other students enrolled in the subject were given permission to view the page.  
Once the part of the study involving the subject Materials I had been completed, in Artistic Expression I the students presented, at 
a professional level, some of the designs that had been selected in Materials I. This activity allowed them to relate contents from 
different subjects and break away from the dispersed, fragmented view that students have of the subjects in the degree course. This 
activity was carried out with the students using teaching methodologies that are beginning to stand out as particularly significant 
within the Bologna Plan, namely seminars given by external expert professionals. The new teaching methodologies are based on 
students’ active learning through the use of methods focused on the learning of professional competencies, and to achieve this goal 
the teaching needs to be backed up by seminars. In the seminar, an expert in graphic design gave them classes on several of the 
most important tools used in the presentation of industrial products, such as digital photography and Photoshop.  
2.2. Measurement of students’ evaluation 
As a way of measuring students’ degree of interest in this project and their opinion about it, a survey was posted in the Materials 
I Virtual Classroom (Moodle environment). This environment does not allow surveys to be carried out anonymously, but to ensure 
that their answers were as sincere as possible, students were told that this option was available in the application. Hence, it can be 
assumed that the results are answers given freely by students.  
The questions included in the survey were the following: 
1. Did you find the assignment “Materials in Spanish Design" interesting? 
2. Do you think it has helped you to see the relevance of this subject to your training as a product design engineer? 
3. Did you find this assignment a useful part of the subject? 
4. Do you think a similar assignment should be considered for the coming academic years? 
5. Would you change anything in the assignment? If so, what would you change? 
6. Do you think Google Site is a suitable format for this assignment? 
7. How much time have you devoted to this assignment altogether? 
8. Rate the assignment from 1 (the least) to 10 (the most). 
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3. Results and discussion 
3.1. Google Sites  
Despite the variability inherent in this kind of activity, especially when students are in their first year and have to work in groups 
that have been imposed upon them, the quality of the contents in some of the assignments was quite surprising. Likewise, the 
intuition of some students when it came to determining what properties of the materials govern behaviour in certain applications 
was also rather remarkable. Likewise, the quality of several of the alternatives proposed by some groups, as well as the capacity 
they displayed to detect possible faults of materials in service, are also both worthy of mention. In this regard, the lecturers of this 
subject were quite satisfied with the quality of the assignments submitted by students and the degree of interest they showed in this 
activity. 
We therefore believe that this work has helped students to understand how this subject fits in within the curriculum, while also 
making first-year students aware of the interdisciplinary nature of their studies. Similarly, we think that analysing the works of 
renowned designers from a scientific point of view has helped students to become more aware of the value and importance of this 
discipline as part of their training as Product Design engineers.  
3.2. External seminar  
The seminar given by the external professional on carrying out a professional-level presentation of the industrial designs selected 
by the students in Artistic Expression I was well accepted by them. It was rated very positively in a survey they were asked to 
answer in order to evaluate the quality of the seminar given by the external professional and whether they considered it useful or 
not. As the lecturers of the subject, we are also satisfied because the quality of the students’ assignments has clearly risen, while 
they also display greater interest and a higher level of participation in this project. 
3.3. Students’ evaluation 
Students were evaluated by means of a survey that was posted in the Virtual Classroom for this purpose. The survey was 
answered by 55 out of 130 students who actively participated in the continuous assessment. Thus, we can suppose that, although 
the survey was not completed by the majority, it may still be taken as a representative sample of the students’ opinions.  
The results of the survey show that 70% of the students who responded rated the assignment as interesting or very interesting (see 
Figure 1). Concerning the second question asked in the survey, 60% think that this project has helped them fit this subject in 
within the context of their training as product engineers.  
As regards the question about whether they would repeat this assignment in coming academic years, only 22% said they would 
not repeat it and 42% would do it again without introducing any changes. The changes they did propose were mostly concerned 
with increasing the specific weight of the assignment in the total mark for the subject and the way the groups were set up. 
 
With regard to the workload on the students, most of them spent between 8 and 10 hours on it, which was the amount foreseen 
for the activity at the outset. 
On the other hand, 84% considered the Google Site format well-suited for this assignment. And 80% of the students who 
answered the survey rated the project with an overall score of 6 or above (see Figure 1). 
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Figure 1: Results of the surveys carried out among students 
4. Conclusions 
 
The results of this study seem to indicate that the project of coordinating the two subjects Materials I and Artistic Expression I 
from the first year of the Bachelor's Degree in Industrial Design and Product Development was successful. The main aim of this 
project was to show first-year students the interdisciplinary nature of the degree course, as well as the importance of materials 
science in their training as engineers. This project has achieved the goals that were initially set both for lecturers and for students 
(according to the answers to a survey that the students believed they were answering anonymously). 
 
 
 
References  
 
P. Perrenoud, Cuadernos de Docencia Universitaria 05, Ediciones Octaedro, Barcelona (2008) 
J. Delors, La educación encierra un tesoro, Santillana/UNESCO, Madrid (1996). 
 
